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A report on language CAT in Japan 
NAKAMURA Youichi 
In this paper, I will take a brief look at the history of language testing research in 
Japan, which appears to be some decades behind in the main stream of the language 
testing research in the world.   Then, I will review one of the testing theories called 
“Item Response Theory: ITR” which enables us to give a “Computerized Adaptive 
Test: CAT.”  As examples of CAT, I will introduce two language tests developed in 
Japan; “Computerized Assessment System for English Communication: CASEC”, 
and “Japanese Computerized Adaptive Test: J-CAT.”  This paper is based on an 
invited presentation given at The National Kaohsiung First University of Science and 
Technology in Taiwan, as one of MOU events, on March 15, 2012. 
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1.  History of language testing research in Japan 
Here, I’d like to start with a quick glance of the history of language testing in 
western countries. 
According to Kunnan (1999) and Spolsky (1995), “the first political modern 
language test was the Shibboleth test as recorded in the Bible.  This test was a 
single-item, objective, oral, phonological test, individually administered and the 
42,000 who failed it were slaughtered on the spot.”  The pass or fail criterion was the 
// sound.  Spolsky declared, however, “modern language test is less than a hundred 
years old.” 
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In the 100-year history of modern language testing research, we can see three key 
concepts, “discrete-point testing” originated in 1940s, “integrative testing” appeared 
in 1970s and “performance testing” mushroomed in 1980s. 
Kunnan (1999) and Spolsky (1995) summarize; these concepts are based on each 
model of language proficiency. In his “skills and components model”, Lado focused on 
skills and components extracted from the studies of contrastive analysis.  
Pronunciation, grammar, and vocabulary were tested separately in the 
multiple-choice format.  Adding to Lado’s approach, Carroll and Oller suggested 
that it needed to be supplemented with tests measuring skills of speaking, writing 
and understanding.  The main assertion of their “pragmatic model” is that 
language proficiency was “unitary,” that is, it could not be equal to the total sum of 
the language components and skills.  They developed “integrative tests,” such as 
cloze test and dictation test.  Then in 1980s, under the necessity of the global 
society, “the communicative model” emerged.  Based on the Canal and Swain’s 
model, Bachman and Palmer developed their communicative language model, 
which is now popular and accepted with some modifications. 
It is said that language testing research in Japan appears some decades behind.  
Here is a description of the history of language education in Japan.  Sasaki (2008) 
divided the history into four periods.  In period 1, from the end of Edo era, when 
Japan was opened, to the end of World War II, language education was just for “super 
elite.”  The language tests in this period were influenced by the mainly used 
grammar-translation teaching method. 
In period 2, from 1945 to 1970, while discrete-point tests were given in the 
western countries, the main focus of Japanese language education was still 
“unilateral means of importing foreign culture and knowledge,” though the 
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population of the learners was gradually getting larger. 
In period 3, from 1970 to 1990, about 20 years behind, foreign languages 
especially English came to be regarded as a means of communication with other 
people in the world.  This change influenced English education in Japan, and much 
more efforts were done for practical purposes in the era of rapid globalization. 
During period 2 and 3, however, we can see the beginning of the scientific 
research on language testing in Japan. 
In period 4, from 1990 to the present, we are catching up to the main stream and 
innovative actions are taking place, putting further emphasis on communicative 
abilities, especially on spoken communication. 
Within the 100 year young history of Japanese language education, we have 
some epochs of language testing in Japan. 
At the dawn of scientific language testing in late 1970s and 1980s, the main 
testing theory was Classical Test Theory, CTT for short, which uses raw score for the 
analyses.  CTT is popular and appears easy to handle.  Basic statistics, such as, 
minimum score, maximum score, median, range, mean, variance and standard 
deviation are calculated. 
In late 1990s, we found that there was new concept, called Item Response Theory, 
IRT for short, which uses logit score converted from raw score for the analyses.  
And thanks to marvelous development of computer technology, we could implement 
some new enterprises, such as Computer Assisted Language Instruction, using 
CALL system. 
In 1999, the Language Testing Research Colloquium, LTRC run by the 
International Language Testing Association, was held in Japan for the first time in 
Asia.  To host the LTRC 99, the Japan Language Testing Association was 
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established.  I worked as the Secretary General for the LTRC 99.  About 200 
researchers of language testing came to Tsukuba from all over the world.  It gave 
the Japanese researchers much more inspiration. 
In the beginning of the 2000s, some Japanese made CBT, Computer Based Tests 
and CAT, Computerized Adaptive Tests appeared in the Japanese market. 
2.  Language testing in Taiwan 
Before showing the examples of Japanese language CAT, I’d like to mention the 
interesting differences I’ve found in GEPT of Taiwan.  According to the test review 
by Roever and Pan (2008), GEPT developed in 1999 by Language Training and 
Testing Center of Taiwan’s Ministry of Education, has 5 levels, and is given in two 
stages, at first it is a receptive skill test and then a productive skill test. 
They reviewed; GEPT’s certification has no expiry date.  The English used in 
GEPT is American.  GEPT promotes the idea of lifelong learning, and works as an 
exit test for non-English-majors, and enhances the importance of listening and 
speaking in senior high school. 
On the other hand, there are some claims, that is, no information on the level 
description is stated, no can-do statement exists, and predictive validity in authentic 
communication is questionable. 
We have no equivalent test in Japan. We have the university entrance 
examination given by the National Center, but no “exit test” or no idea of “exit of 
school” we have.  Level description and can-do statement are also the future tasks 
to be settled in Japan. 
At the very first hit in my net surfing, I found some papers on CAT in Taiwan.  
Judging from this result, I believe research on language CAT in Taiwan is active, 
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and will be much more heated in the near future. 
Wang, H. O., Kuo, B. C. & Chao, R. C.  (2010).   A Multidimensional 
Computerized Adaptive Testing System for Enhancing the Chinese as 
Second Language Proficiency Test.  In Hamido Fujita & Jun Sasaki (Eds).
Proceedings  9th WSEAS International Conference on Education and 
Educational Technology.  (pp. 245-252). 
Tao, Y. H., Wu, Y. L., & Chang, H. Y.  (2008).  A Practical Computer Adaptive 
Testing Model for Small-Scale Scenarios.  in Educational Technology & 
Society, 11(3), (pp. 259–274). 
Wu, W. S.  (2005).  Development of an Online Adaptive Vocabulary Test System.  
In P. Kommers & G. Richards (Eds.), Proceedings of World Conference on 
Educational Multimedia, Hypermedia and Telecommunications 2005.  (pp. 
632-637). 
3.  CTT vs IRT 
Next is a rough description of the differences between CTT and IRT.  Within 
CTT, we use raw scores which consist of a true score and an error of measurement.  
We call this, the true score model.  Using this model, in the CTT analyses, such as, 
basic statistics, reliability, difficulty, discrimination index, actual equivalent number 
of options for item analyses are calculated.  These figures, however, depend on 
features of test takers and /or those of the test itself.  When we give the same test to 
two groups, of high level and of low level learners, we cannot get the same average.  
This limitation of CTT is called “sample dependent.”  Also, one test taker cannot 
get the same score if s/he takes the different tests.  If one is difficult s/he can get low 
score, and if the other is easy, s/he can get high score.  This weakness of CTT is 
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named “test dependent.”  CCT cannot overcome these two points. 
In IRT, to overcome some of the CTT’s weak points, logit score, converted from 
raw score, is used.  By this conversion, we can get equal, interval, ratio scale.  IRT 
is a theory of probability.  When the ability parameter figure of a test taker and 
that of a test item are the same, the probability that the test taker answers the item 
correct is 0.5.  If the ability is higher, the probability is higher, if the ability is lower, 
the probability is lower. 
These advantages are examined and proved to be true.  After some complicated 
mathematical procedures, invariable parameters are calibrated.  That is, we can 
get sample free item difficulty and discrimination parameters, and test free ability 
parameters.  Another useful statistic is information function, which is the 
reliability of each test taker and each item.  CTT gives only one figure of reliability 
for a test taken by the test takers.  IRT gives multiple reliability estimation. 
Moreover, we can identify possible guessers, using fit statistics.  With these 
invariable parameters, we can make equated tests of the same quality, that is, 
highly parallel tests.  And we can have adaptive tests, thanks to IRT. 
4.  CAT 
Henning (1987) defined CAT as shown here: 
This is a procedure using computer hardware and software to present test 
content to examinees in ways that allow for iterative consideration of ability 
demonstrated in the ongoing testing process.  Items are chosen to match 
individual testee ability. 
To understand the basic ideas of IRT and CAT, it’s helpful to think of eye 
examination. 
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In Taiwan, I’ve heard the Tumbling E chart is used, and we use the Landolt C 
chart in Japan.  If you recognize the direction of any E in a row of 6, your eyesight 
is 20/20. 7th row, 10/20, 5th row 60/20.  And you don’t give any E in a row of 9, when 
an examinee can’t recognize any E in a row of 6.  You had better give the examinee 
E in a row 5.  With giving some Tumbling Es, say 5 or 6, you can decide the 
eyesight of the examinee. 
The results of your eye examination are absolutely stable.  It is unrealistic to get 
20/20 when taken in Taiwan today, and to get 20/200 when come back to Japan, 
with no trouble or no artificial treatment. 
The concept of CAT is quite similar to eye examinations.  IRT calibrates and 
sets the item and ability parameters, as deciding which E is 30/20, equals to eye 
sight. 
5.  CASEC 
CASEC stands for Computerized Assessment System for English 
Communication.  JIEM, The Japan Institute for Educational Measurement, 
released the test into the market in 2002.  They celebrated their 10th anniversary 
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this year.  The accumulated total of examinees will be close to a million by the end 
of this March. 
CASEC tests vocabulary in section 1, conversational expression in section 2, 
listening in section 3 and dictation in section 4, with adaptive items on line.  The 
item to be given is tailored for each test taker, estimating the next appropriate item 
concurrently, in the background. 
Information on CASEC can be found at http://casec.evidus.com/.  They have 
some versions with instructions written in Japanese, English and Chinese.  You 
can take CASEC whenever, wherever you are, if you have Internet access. 
The result is given just after you finish the test, say, 40 to 50 minutes from the 
start of the test.  Score, theoretically a 1,000 point full mark, advises each test taker, 
can-do statement of the score, and estimated scores of TOEFL, TOEIC, STEP tests 
are given on-line, and the date will be stored and available to retrieve. 
Our school has adapted CASEC for the purpose of placement of English class, 
and for the longitudinal research on English learning of our students. 
6.  J-CAT 
J-CAT consists of four sections, Listening comprehension, Vocabulary, Grammar, 
and Reading comprehension of Japanese language. 
Question items vary according to the patterns of correct/incorrect answers of 
each examinee. The total testing time also varies from 45 minutes to 90 minutes.  
Score, theoretically ranging about 100 to 350, is given just after the test is over. 
I am a member of the team of developers of J-CAT, and am proud that it is free. 
No money is needed to take the test.  It is for academic purposes, and moreover, the 
main purpose is to help foreign students who are interested in Japanese and give 
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them a rough estimation of their Japanese ability. 
You can find the test at http://www.j-cat.org.  J-CAT also has its Japanese, 
English and Chinese version. 
7.  Considerations for the future 
I’d like to conclude this paper, listing future tasks in the language CAT research. 
At first, we have to keep on discussing the language ability and trying to make it 
clearer, then we can make can-do statements.  The standard setting, that is, 
decision about cut scores is also necessary.  With these efforts, we can build an 
objective bank and item bank, which make CAT practical. 
Secondly, we’d better promote testing theories.  In Japan, language teachers 
seem to have a tendency to avoid arguments on testing.  We don’t have to know 
complicated procedures, I believe.  We have to know roughly, however, the main, 
true concept of the testing theories. 
We face an era of innovation with information technologies.  Here we are 
coming to new age in the research of language testing. 
This paper is based on the invited presentation given at The National Kaohsiung 
First University of Science and Technology in Taiwan, as one of MOU events, on 
March 15, 2012. 
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